The I n s t i t u t e o f
, Japan "Matsusita Research I n s t i t u t e Tokyo, Inc., Ikuta Tamaitu Kmasaki, 214, u'apan Rdsum4.-On d t u d i e l e s i n t e r a c t i o n s h y p e r f i n e s pour d e s i o n s diamagngtiques '19sn dans p l u s i e u r s s p in e l l e s d e chalcog4nuve de chrome ACr,,,Sn,,!X,.
Les champs h y p e r f i n s s o n t t o u s p o s i t i f s . On d i s c u t e d e p l u s i e u r s mgcanismes r e n d a n t compte d e s ~n t e r a c t i o n s h y p e r f i n e s s u p e r t r a n s f 6 r d e s .
A b s t r a c t . -
The h y p e r f i n e i n t e r a c t i o n s i n d i a m a g n e t i c ' l 9 s n i o n s i n many magnetic Cr chalcogenide s p i n e l s ACrl.9Sno.lX, a r e i n v e s t i g a t e d . The h y p e r f i n e f i e l d s a r e p o s i t i v e i n s i g n w i t h o u t e x c e p t i o n s o f a r a s we have determined. P o s s i b l e mechanisms o f supertranskrredhyperfine i n t e r a c t i o n s a r e d i scussed.
P r e v i o u s l y , we have i n v e s t i g a t e d t h e h y p e r f i n e i n t e r a c t i o n s i n the d i a m a g n e t i c Sn i o n s i n a f e r r omagnetic chalcogenide s p i n e 1 system C U C~, -~S~~S , (O<x<l) / l , 2 / . T h i s i n v e s t i g a t i o n i s extended t o a s e r i e s of s i m i l a r magnetic Cr chalcogenide s p i n e l s t o e l u c i d a t e t h e mechanisms g i v i n g r i s e t o t h e hyperf i n e i n t e r a c t i o n s i n t h e s e systems. Our samples a r e t i n doped s p i n e l s w i t h formulas ACrl.9Sno.1X,, where ?luch precau-
t i o n was p a i d i n d e t e r m i n i n g p r e p a r a t i o n c o n d i t i o n s f o r each specimen because t h e q u a l i t i e s of t h e obt a i n e d Mhssbauer s p e c t r a were found t o depend consid e r a b l y on t h e s e c o n d i t i o n s . The observed XEssbauer l i n e w i d t h s were g e n e r a l l y much b r o a d e r t h a n t h e n a t u r a l w i d t h . The e l e c t r i c quadrupole s p l i t t i n g s
were n e g l i g i b l y s m a l l f o r a l l t h e samples. For some o f t h e samples, t h e s i g n of t h e h y p e r f i n e m a g n e t i c f i e l d was determined by a p p l y i n g a n e x t e r n a l l o n g it u d i n a l magnetic f i e l d of 35 kOe. The v a l u e s of t h e isomer s h i f t s ( I S ) a t room t e m p e r a t u r e , t h e hyperf i n e m a g n e t i c f i e l d (H ) a t 5 K and t h e m a g n e t i c hf p r o p e r t i e s a r e l i s t e d i n t a b l e I. I n f i g u r e I , t h e I S of v a r i o u s samples a r e p l o t t e d a g a i n s t t h e l a tt i c e c o n s t a n t . As can be s e e n , t h e I S v a r i e s s y s t em a t i c a l l y . These r e s u l t s can be i n t e r p r e t e d a s f a i r r e f l e c t i o n of t h e d e g r e e of covalency between t h e Sn and chalcogen i o n s i n t h e s e compounds; f o r a f i x e d chalcogen i o n , t h e i n c r e a s e i n t h e l a t t i c e c o n s t a n t makes t h e Sn and chalcogen i o n s more sepa- Hhf a t 5 K, I S a t room t e m p e r a t u r e , magnetic ordering t e m p e r a t u r e and magnetic p r o p e r t i e s of v a r i o u s Cr chalcogen s p i n e l s . ,S, i 120 i +1.20 i 16 i a n t i f e r r o i i~n~r~.~S n~.~S e , i 130 i +1.55 i 18 i a n t i f e r r o I n f i g u r e 2 , a t 5 K a r e p l o
t t e d a g a i n s t t h e ord e r i n g t e m p e r a t u r e , T o r T . It seems a p p a r e n t l y t h a t t h e y a r e c l a s s i f i e d i n t o two groups : t h e one comprizing CuCr2X4's, and t h e o t h e r one comprizing a l l t h e o t h e r s , which shows some tendency of rough p r o p o r t i o n a l i t y between Hhf and T ( o r Tn).
There a r e many e x p e r i m e n t a l and t h e o r e t i c a l i n v e s t i g a t i o n s o n t h e s u p e r t r a n s f e r r e d h y p e r f i n e 
